Role of NR2B-type NMDA receptors in selective neurodegeneration in Huntington disease.
N-Methyl-D-aspartate receptor (NMDAR)-mediated excitotoxicity has been proposed to play a role in Huntington disease (HD), caused by expansion of a polyglutamine tract in the protein huntingtin. HD is characterized by selective neurodegeneration most severely affecting striatal medium-sized spiny projection neurons (MSNs), where expression of the NMDAR subunit NR2B is increased relative to other NR2 subunits. Here, we review our data that NR2B-type NMDAR currents are selectively potentiated by mutant huntingtin in transfected non-neuronal cells and acutely dissociated striatal MSNs from the YAC72 transgenic mouse model of HD. As well, we report increased striatal MSN NMDAR-mediated synaptic currents in corticostriatal slice recordings from YAC72 compared with wild-type mice. This effect was associated with a larger NMDAR- to AMPAR-mediated current ratio, suggesting specific potentiation of postsynaptic NMDARs. Enhanced NMDAR current likely involves increased surface receptor numbers or activity, since we observed no differences between genotypes in striatal NR2B expression. Potentiation of NR2B-containing NMDAR current in striatal MSNs expressing mutant huntingtin may help explain the exquisite vulnerability of these neurons to degeneration in HD.